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High oil-absorbing resin is a new oil-absorbing material which is different from 
the traditional oil-absorbing materials, there are many kinds of advantages when being 
used in oil absorption. The oil absorption capacity, oil-water selectivity and high oil 
retention of high oil-absorbing resin is outstanding, which makes it widely applied to 
deal with the waste oil leaking from industrial waste water or from crude oil during 
transport tanker that pollute the environment with the rapid development of modern 
industrial. Thereby with better prospects in it. 
Here in this paper a new monomer called vinyl methyl dimethoxy silane was 
introduced to modify the acrylic high oil-absorbing material. While high oil-absorbing 
resin prepared by UV-induced solution polymerization method, not only improving 
the efficiency of the reaction, but also improving the oil absorption capacity. The 
porous self-swellable high oil-absorbing resin was successfully prepared by using 
butyl methacrylate, methyl methacrylate, and vinyl methyl dimethoxy silane as 
monomers and divinylbenzene as the crosslinker, using a physical method photo to 
initiate and the photoinitiator was diphenyl ketone, ethanol as the solvent, toluene as 
the porogen. Focus on the impact of high oil-absorbing resin, the ratio of monomers, 
UV irradiation time, the amount of crosslinking agent and dry conditions were 
researched in detail, in order to determine the optimal experimental conditions. 
Secondly, analysis of the perspective of the polymer solution, various oil 
absorption selectivity of high oil-absorbing resin, was in line with the principles of 
polymer solvent selection theory. When the solubility parameter of the high 
oil-absorbing resin is similar to the solubility parameter of solvent , the performance 
of the oil-absorbing resin is good to this oil and shows a high absorption ratio. 
Studying the expansion rate of the high oil- absorbing resin, simulating adsorption 
kinetics of the oil-absorbing polymer resin, we found linear correlation degree square 
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simulated to the second-order kinetic model. So we can say the oil absorption process 
of the oil-absorbing polymer resin is in line with the second-order kinetic model. 
Oil-absorbing polymer resin prepared in this experiment showed a good 
performance in absorbing various oils, Suction of trichloromethane was up to 35 g/g, 
Suction of gasoline can also reached about 15 g/g. And it showed good performance 
in absorbing oil when in oil water mixture. 
 
 



















摘要 ...................................................................................................................... I 
Abstract ............................................................................................................. II 
目录 .................................................................................................................... IV 
Content ........................................................................................................... VII 
第一章 文献综述 ............................................................................................ 1 
1.1 引言 ................................................................................................................. 1 
1.2 高吸油性树脂的制备方法 ............................................................................. 3 
1.3 紫外光引发多官能团单体聚合 ..................................................................... 4 
1.3.1 光固化反应 .......................................................................................... 4 
1.3.2 光固化反应的特点 ............................................................................. 5 
1.3.3 紫外光引发聚合的一般原理 .............................................................. 6 
1.3.4 影响紫外光引发聚合反应的因素 ...................................................... 7 
1.4 高吸油性树脂的吸油机理、特点 ................................................................. 9 
1.4.1 吸油机理 .............................................................................................. 9 
1.4.2 吸油特点 .............................................................................................. 9 
1.5 高吸油性树脂的应用 ................................................................................... 10 
1.5.1 油污染处理 ........................................................................................ 10 
1.5.2 缓释基材 ............................................................................................ 10 
1.5.3 减肥产品 ............................................................................................ 10 
1.5.4 添加剂 ................................................................................................ 10 
1.5.5 其它用途 ............................................................................................ 11 
1.6 吸油树脂研究进展 ....................................................................................... 12 
1.7 有机硅化合物 ............................................................................................... 15 

















第二章 实验部分 .......................................................................................... 20 
2.1 实验材料 ....................................................................................................... 20 
2.2 实验仪器 ....................................................................................................... 21 
2.3 吸油聚合物树脂的制备 ............................................................................... 22 
2.3.1 实验具体实施步骤 ............................................................................ 22 
2.4 吸油聚合物树脂的测试表征方法 ............................................................... 23 
2.4.1 吸油聚合物树脂的红外光谱表征（FTIR） ................................... 23 
2.4.2 吸油聚合物树脂的表征（TGA） .................................................... 23 
2.4.3 吸油聚合物树脂相对分子质量的测定 ............................................ 24 
2.4.4 吸油聚合物树脂 X 射线衍射分析 ................................................... 24 
2.4.5 吸油聚合物树脂的微观形貌观察 .................................................... 25 
2.4.6 吸油聚合物树脂吸油倍率的测定 .................................................... 25 
2.4.7 吸油聚合物树脂保油率的测定 ........................................................ 26 
第三章 吸油聚合物树脂的溶胀及油体选择 ....................................... 27 
3.1 聚合物的溶解过程 ....................................................................................... 27 
3.1.1 各类聚合物的溶解过程 .................................................................... 27 
3.1.2 无限溶胀（溶解） ............................................................................ 28 
3.1.3 有限溶胀 ............................................................................................ 28 
3.1.4 交联聚合物的溶胀 ............................................................................ 28 
3.2 聚合物对油体的选择性吸收 ....................................................................... 30 
3.2.1 聚合物溶剂选择原则 ....................................................................... 30 
3.2.2 吸油聚合物的油体选择 .................................................................... 30 
3.3 小结 ............................................................................................................... 34 
第四章 实验结果分析与讨论 ................................................................... 35 
4.1 吸油聚合物树脂吸油测试 ........................................................................... 35 

















4.3 实验测试结果及讨论 ................................................................................... 37 
4.3.1 红外测试结果分析与讨论（FTIR） ............................................... 37 
4.3.2 热重测试结果分析与讨论（TG） ................................................... 38 
4.3.3X 射线衍射测试分析与讨论 ............................................................. 39 
4.3.4 吸油聚合物树脂分子量及其分布的测定与讨论(GPC) .................. 40 
4.3.5 吸油聚合物的扫描电镜测试与讨论（SEM） ................................ 42 
4.4 实验单因素对吸油率的影响分析 ............................................................... 43 
4.4.1 紫外光照时间对吸油树脂吸油倍率的影响研究 ............................ 43 
4.4.2 聚合制备时不同交联剂量的使用对吸油树脂吸油倍率的影响研究
...................................................................................................................... 44 
4.4.3 干燥温度对吸油树脂吸油倍率的影响研究 .................................... 45 
4.4.4 反应单体不同配比对吸油树脂吸油倍率的影响研究 .................... 47 
4.5 高吸油性树脂的保油率测试 ....................................................................... 50 
4.6 吸油速率及吸附过程动力学讨论分析 ....................................................... 51 
4.6.1 一级吸附动力学模拟分析 ................................................................ 51 
4.6.2 二级吸附动力学模拟分析 ................................................................ 55 
4.7 小结 ............................................................................................................... 57 
第五章 总结与展望 ...................................................................................... 59 
5.1 总结 ............................................................................................................... 59 
5.2 展望 ............................................................................................................... 60 
参考文献 ........................................................................................................... 61 
攻读硕士研究生期间发表论文及专利 ................................................... 66 





















Abstract(Chinese) ........................................................................................... I 
Abstract ............................................................................................................ II 
Content(Chinese) ......................................................................................... IV 
Content .......................................................................................................... VII 
Chaper 1 Literature review ........................................................................ 1 
1.1 Introduction ................................................................................................... 1 
1.2 Preparation method of high oil absorption resin ........................................ 3 
1.3 Multifunctional monomer polymerization by UV-induced ....................... 4 
1.3.1 Light curing reaction ............................................................................ 4 
1.3.2 Characteristics of the photoinitiated reaction ....................................... 5 
1.3.3 Principles of UV-initiated polymerization ............................................ 6 
1.3.4 The impact factors of polymerization reaction by ultraviolet 
light-induced .................................................................................................. 7 
1.4 Suction mechanism and features of high oil absorption resin ................... 9 
1.4.1 Suction mechanism ............................................................................... 9 
1.4.2 Characteristics of oil absorption ........................................................... 9 
1.5 Application area of high oil absorption resin ............................................ 10 
1.5.1 Oil Pollution processing ..................................................................... 10 
1.5.2 Release substrate ................................................................................ 10 
1.5.3 Slimming products ............................................................................. 10 
1.5.4 Additive .............................................................................................. 10 
1.5.5 Other uses ........................................................................................... 11 
1.6 Research progress of oil-absorbing resin .................................................. 12 

















1.8 The purpose and significance of the paper ............................................... 17 
Chapter 2 Experimental ............................................................................ 20 
2.1 Reagents and materials ............................................................................... 20 
2.2 Experimental instruments .......................................................................... 21 
2.3 Preparation of the oil-absorbing polymer resin ........................................ 22 
2.3.1 Experimental specific implemental steps ........................................... 22 
2.4 Characterization of oil absorption resin.................................................... 23 
2.4.1 FTIR ................................................................................................... 23 
2.4.2 TG ....................................................................................................... 23 
2.4.3 Determination of relative molecular mass by GPC ............................ 23 
2.4.4 XRD .................................................................................................... 24 
2.4.5 SEM .................................................................................................... 25 
2.4.6 Determination of suction magnification ............................................. 25 
2.4.7 Determination of oil retention rate ..................................................... 26 
Chapter 3 Swelling and reagent selections of the polymeric resin
...................................................................................................................................... 27 
3.1 The dissolution of the polymer process ..................................................... 27 
3.1.1 Dissolution process of various polymers ............................................ 27 
3.1.2 Unlimited swelling (dissolved) .......................................................... 28 
3.1.3 Limited swelling ................................................................................. 28 
3.1.4 Swellable of crosslinked polymer ...................................................... 28 
3.2 Oil reagents selective absorption by polymer ........................................... 30 
3.2.1 Polymer solvent selection principle ................................................... 30 
3.2.2 Solvent selection of absorbing polymer ............................................. 30 
3.3 Summary ...................................................................................................... 34 
Chapter 4 Results and discussion .......................................................... 35 
4.1 Oil absorption test of oil-absorbing polymer resin ................................... 35 

















 .............................................................................................................................. 36 
4.3 Results and discussion of experimental test .............................................. 37 
4.3.1 FTIR ................................................................................................... 37 
4.3.2 TG ....................................................................................................... 38 
4.3.3 Analysis and discussion of X ray diffraction ..................................... 39 
4.3.4 Determination and discussion of relative molecular mass by GPC ... 40 
4.3.5 Result and discussion of scanning electron microscopy（SEM） .... 42 
4.4 Analysis of single-factor on the absorption rate ...................................... 42 
4.4.1 UV irradiation time............................................................................. 42 
4.4.2 Different cross-linking agent .............................................................. 44 
4.4.3 Drying conditions ............................................................................... 45 
4.4.4 Different proportions of reactive monomer ........................................ 47 
4.5 Oil retention test and discussion of high oil absorption resin ................. 50 
4.6 Discussion and analysis of oil absorption rate and adsorption kinetics . 51 
4.6.1 Analysis of the simulation of the first-swell-order kinetics ............... 51 
4.6.2 Analysis of the simulation of the second-swell-order kinetics ........... 55 
4.7 Summary ...................................................................................................... 57 
Chapter 5 Conclusion and prospects .................................................... 59 
5.1 Conclusion .................................................................................................... 59 
5.2 Prospects ........................................................................................................ 60 
References ...................................................................................................... 61 






























海鸟丧失游泳、飞行、保温能力。如 2009 年 3 月 11 日一艘货轮在澳大利亚昆士
兰州附近海域遭遇风暴，导致燃油泄漏，船上搭载的部分装有化学品的集装箱落
入海中，造成澳大利亚东北部数十个观光海滩被污染，周围养虾场均受不同程度
污染；2007 年 11 月 10 日晚，亚速海和黑海突起风暴，结果发生了创纪录的集
体海难，共有 7艘船沉没或搁浅。第一起海难发生在 11 日凌晨，装载 4700 吨燃
油的“伏尔加石油 139”号油轮断为两截，致 2000 吨燃油流入海中。另一艘装
燃油的“伏尔加石油 123”号油轮船体出现裂缝，幸亏被及时拖入港口，没有造
成另一起泄漏事故。俄罗斯南部克拉斯诺达尔边疆区靠近燃油泄漏事故发生地的
海岸上，大约 3 万只鸟死亡，近 4 万只鸟被困在油污中。克拉斯诺达尔边疆区行
政长官说：“漏油污染破坏巨大，损失还无法估算，这就是一场生态灾难”；2006
年 3 月 10 日在美国阿拉斯加该州北部普拉德霍海湾地区发生一起重大石油泄漏


























表 1.1 传统吸油材料的种类、应用领域及特征 
Tab1.1 Types, applications and features of the traditional oil absorbent material 
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